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Why not combine the pump 
and the motor? Put a gear pump 





inside the motor stator, encase 





the stator in plastic, and you can 





build an entire motor-compressor 





in the space occupied by a con- 





ventional motor alone! 






Wetmore Hodges and Associ- 





ates have done just that. But 






along the way, they ran into an 






unexpected problem. With the mo- 





tor stator doubling as the pump 





housing, it had to be pressure 





tight free of voids. This was 


impossible to achieve with stand- 






ard potting compounds. 








Motor stator 
becomes pump 
housing as well- 


in new, ultra-compact, ~~ 





New Compressor 
left) takes only 


27° of the space of 








a conventional unit 
(right It has only 
10 as many parts, 






weighs 58%, leas, 
and will cost much 


lene to produc e 


Assembled stator 
(left). Finished stator 
right) has been 
potted with Epon 
resin formulation 
New compressor 
was developed by 
Wetmore Hodges 
and Associates, 
Redwood City, 
California, 


l] 
AV!) 


After hundreds of plastic form- & \ 4 


ulations were tried, an Epon old 
resin-based compound solved the 
problem. The Epon-impregnated 
stator proved to be pressure tight, 
stable mechanically and fully re- 
sistant to Freon at 350 psi, at 
temperatures as low as -20° F 
and as high as 250° F. Important 
too, Epon resin has excellent di- 
electric properties; is impervious 


to air. oil and water. Cleveland «+ Detroit - 


If you, too, are interested in 


San Francisco « S! 


IN CANADA 
Chemical Division, * 
Company of Canad« 

Toronto + Montreal - 


plastics for electrical applications, 
write for technical bulletin ‘““Epon 


828 in Casting Applications.”’ 


o& 
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VERSATILE 
as a one-man band... 


Book Koestau ee ‘eal 










n a 4 MECHANISM OF POLYMER REACTION‘ 
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/ FAST-CURING PHENOLIC 


of gene ral-pur pose ly /n 





DUREZ PLASTICS & CHEMICALS, INC. 
1103 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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PHENOLIC PLASTICS FOR THE NEW COMPETITIVE ERA 








eleventh 


SPE Conference 


' Striaite 


ri bye 


ee ee 





Donors of Prizes and 
Favors At the Conference 
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The unretouched photograph above is an example 


of how irregularly shaped cavities can be nested to- 






gether to get more cavities in the mold. You can frequent- 






ly save money in the original tool costs, as well as making 






production savings. 







ELECTROFORMING* has other distinctive advant- 


ages, such as the exact reproduction of any desired tex- . the Canaan 3 






ture, and the extreme accuracy with which irregular shap- 






ed cavities (such as gears) can be made. And thanks to B 
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*ELECTROFORMING is the forming of a metal part by the electrode 
position of a metal against a removable master r matrix The electro | ‘ cf th, a, 
formed metal accurately reproduces every microscopic detail including el | istry Appli 























IELECTROMOLD CORP, 


BAKEL 





143 ENTERPRISE AVE. ..... TRENTON, N. J. 
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How Two BAKELITE Styrenes 


Star in One Product 


eT | | t , , sy 
, } 
@) ire jobs where you can Phe water-white clear dial fac ire wen “ Cowan Boyden Co. 


Bakenire Brand wnother Bakrnire Styrene Plastic Ke I \ ite Radio 
to take advantage of | SMD-3500. Her (-pury Mig. Co., Boston, M 
perties Like this mater Ul that speed pp duction repel 
stance mit molding at | el temperatures 
dy j i heat-resistant than mil. In one field test. it cut the 


S\EID-3000. Its hig] molding evele in half. Its hieh plastic 


( » th a) (il ( mh Thal Hh past 
poe LOT de g. | itv enables it to fill more m Lt cavities B 
! imneales te t bau IS and fo produce Teer Ti ( than COD 


plu features. Notice the earlier terial Rigid quality control 

ling details—the ac by Bakelite ¢ Hp AEEY ASST its un 
ners want for trouble | rit BAKELITE 

lv. Look at that high Phe variety of Bakenrre Brand Sty 

that adds so much eve rene Plastic can ive Vour product a 
S\EDD-3000) also has. the variety of advant ( Lean m re about Styrene Plastics 

bor hich stvrenes are I] tl materials by ritin 





BAKELITE COMPANY, (4 Division of Union ( hide and Carbon Corporation (di 5 t 4 | Street, N Yor! NY ¥ 





Stokes Molded Products A. H. Wirz, Ine 


COMPANIES REGISTERED Trenton 4, N. J. ith & Tow 


U.S. Equipment Corp. Chester, P 


















AT |Ith SPE CONFERENCE Macedon, N. Y. Seats Kinane 
oom Zenith Aircraft 
oS. Gasket Co. > O. Rox 91 
MATERIAL SUPPLIERS 602 N. 10th St er eye 
_ . os “ rmairdena, 
Barrett Division General Electric Co. Camden, N. J. 
\llied Chemical & Dye Corp. Chemical Materials Dept 
New York. N. ¥ 1 Plastics Ave. MACHINERY AND EQUIPMENT 
National Aniline Division Pittsfield, Mass, Crucible Steel Co. of America Lester Engineer 
Allied Chemical & Dye Corp, B. F. Goodrich Chemical Co. P.O. Box 977 2711 Churel 
10 Re 124 Rose Building Syracuse 1, N. Y. Cleveland, O 
New York 6, N.Y Cleveland 15, O. Detroit Mold Engineering Co, Markem Machin: 
\merican Cyanamid Co. Hercules Powder te. ;, 6686 E. MeNichols Rd. _ ngs 9h 
1) Rocket Pla Delaware Trust Building Detroit 12. Mich Keene, N.H 
. soe engy ‘ nay a In neton t gm , \ ‘Ty *las “ i 
New York 20, N. ¥ P Wil gton, Del. , Electromold Corp. lodern Pla “ 
The M. W. Kellogg Co. 15 Union St 
American Molding Powder ) ) 1a 140 Enterprise Ave. - ON 
; P.@ Box 16Y "Tr ; N | Lodi, N. J. 
and Chemical Corp. and Jersey City, N. J. trenton, aNe We The Rainville ( 
\. Bamberger Corp. Koppers Co., Ine. Fellows Gear Shaper Co. 53 Hilton A 
03 Bedford Ave Chemical Division Springfield, Vt. Garden Cit 




















Brooklyn 6, N.Y Koppers Building Hale and Kullgren, Ine. Sterling, Ine. 

The Borden Co., Chem, Div. Pittsbureh 19, Pa. P.O. Box 1231 Industrial 
Durite Products Dept Monsanto Chemical Co. Akron, O. 3738 N. Holt 
M100 Summerdale Ave Springfield 2, Mass The Hydraulic Press Mfg. Co. Milwaukee 12 
Philadelpt 24, Pa. H. Muehlstein & Co., Ine, Mt. Gilead, O. F. J. Stokes Mac! 

Celanese Corp, of America SO EB. 42nd St Improved Machinery, Inc. 5500 Tabor R 
PO) key St New York 17, N.Y Nashua, N. H. i Philadelph 
Newark 5, N. J National Petro-Chem, Corp. eee , : Watson-Stillman ( 

B 109 Injection Molders Supply Co. Div. H. K 1 

Ciba Company, Ine. ne BN 2514 Lee Rd Eee es 

> vich St Fusecola, Il. 7 . Roselle, N. J 
627 Greet! ‘ : . : 7 , . Cleveland 20, O ; . 
New York 14. N. ¥ Plastics Engineering Co. : Welding Engineer 
1607 Geele Ave. W. T. LaRose & Assoc., Ine. Norristown, | 

a den : - _— ul Co Sheboygan, Wis. Troy, N.Y. West Instrument ¢ 
VEICLiiine cr > " a , » 

‘s Rohm & Haas Co. Latrobe Steel Co. 525 N. Nob 

Kk. 1. DuPont de Nemours Washington Square Latrobe, Pa. Chicago 22. | 

& Co., Ine. Philadelphia 5, Pa, 

Wilmington, Del Shell Chemical Corp. 








Durez Plastics & Chem., Ine. 80) Madison Ave The Leader — ca 
Walek Rd New York 17, N.Y 


N. Tonawanda, N,. ¥ Spencer Chemical Co. 
Kastman Chemical Prod., Inc. 610 Dwight Building 
















Kingsport, Ten Kansas City, Mo. 
liberite Corp. Bakelite Co., Div. of Union Made Exclusively for 
Winon “— ni Carbide & Carbon Corp. Dry Coloring Injection Materials 
irestone astics Co. () ke. 42nd St 
ruttstown, Fe New Fork 17, N. % ° for the Injection Process 
Foster Grant Co., Ine, Naugatuck Chemical Co., 
Petrochen Division Div. of U.S. Rubber Co. 






Leo Naugatuck, Cont 


MOLDERS AND MOLD MAKERS 











































American Insulator Corp. Bolta Products Division 
Ni Freedom, Pa General Tire & Rubber Co. 
Auburn Button Works, Ine. Lawrence, M —— 
\uburn, N. ¥ Hassenfeld Bros., Inc. a 
Boonton Molding Co. 1033 Broad St : ; 
Boonton, N. J Central Falls. R. 1 hipaa © 
Chicago Molded Prod. Corp. 
Campco D ' Kurz-Kasch, Ine. — i 
oe Davton, O ~ : 
1020 N. Kolmar Ave Sacene, Dniiee . COMPACT . . . EXTRA POWER FOR BIGGER BATCHES 
Chicago, I lanco Products, Ine. HIGHER SPEEDS FOR FASTER MIXES . . . TAKES MOST 
Chippewa Plastics, Ine. ' M schaetet Rad STANDARD DRUMS . . . NEW ADJUSTABLE DRUM HOLDERS 





Mi ndale, Micl 











10 | Cc imbia St 
— CRATED: 
Chippewa Falls, W Newark Die Co. PunCES ven fies seein 
c ( & Seal Co. Inc. ‘4 Seott St Standard Model with °4 HP ~440 v. 60-cycle, : 
"Balt in ’ Md. - = N k?2 NJ 3-phase motor and adjustable barrel holders $452.50 
in rricre . ‘ ewiul kee . ° 
H Duty Model lete with 2 HP motor — 
Du ~~ Plastic Products, Ine. — Molded I “aan Corp. ediccielitn taller peg "2 $5-gol. p Cee $695.00 
+ ‘falo 8. NY Owens Ilinols Glace Ce Prices F. ©. B. Cleveland, Ohio —s Immediate Sh 
| vie RR. si t - Corp O} R 1, ‘ Also available with hex borrels, variable speeds 
e Kesisto . Wo Bulld 
rag od ee Wri Folder Today 
rite for Complete Tumbler Folder 
The Fuller Brush Co. Shaw Insulator Co, 
Hartford 2, Com 160 Coit Si INJECTION MOLDERS SUPPLY C0. 
General Amer. Trans. Corp. Irvington 11, N. J 











1405 Euclid Ave Smith & Stone, Ltd. 3514 Lee Road Cleveland 20, Ohio 
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Loan 


plastic 
extruder 








2”’ Extruder 













































y en you remove the covers and get down to the bare facts of 
truction of this unique extruder, you will find a machine which will 
ive longer effective screw lengths, greater maximum heating capacity, and 
urger thrust bearing capacity. This will add up to higher production rates, 
- tter products, and lower maintenance and operating costs. With the 
ble design of the “‘extrusion”’ unit consisting of the separate components; 
rew, heating cylinder, feed section; and thrust bearing housing, we can 
e you any combination to meet your requirements 
EGAN EXTRUDERS are supplied complete with a wired control panel 
ling the main disconnect switch, fuse blocks, contacts and tempera- & 
unted. Plumbing for the water supply and return lines to the 
ire completed in the base. Installation costs are held to a minimum. ip 
\N EXTRUDERS can be furnished with dies, conveyors, take-off equip- 
her auxiliary features for a wide range of extruded product 
r details or invite our representative to call 
FRANK W. EGAN & COMPANY, Bound Brook, New Jersey 
ers and Builders of Machinery for the P aper Converting 
and P lastics Indu fries 
Cable Address: "“EGANCO"— Bound Brook, N. J 
Sst Compare specifications of any standard Egan Extruder, size for size, with any other extruder. 
ERS 
Standard Sizes (Screw Dia.)— inches 2” 
Effective Screw Length— inches 32 40 56 72 96 128 
1.50 No. Cylinder Sections 1 | 1 1 2 2 
Zones of Heating on Cylinder 2 2 3 4 4 4 
5.00 Maximum Heating Load, KW 12 18 30 48 96 160 
Thrust Bearing Capacity, 1000 Ibs. 50 rpm. 60.5 60.5 119.5 208 288 420 
Type Speed Transmission Worm Worm Herr Herr Herr Herr’ 
geor geor bone bone bone bone 
Usual Motor Size, H. P. 72-10 10-15 20-30 40-50 50-75 75-150 
Approx. Extrusion Capacity Ib./hr 20-50 40-90 75-200 150-450 250-650 450-1200 
Approx. Floor Dimensions — inches 40x98 48x112 60x120 84x132 96x156 104x192 


Approx, Weight—Ibs. (less Drive) 3200 3600 4800 6600 9600 12500 






*Extruders are modified to meet requirements for a particular process 
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AT LOWER COST...A PERFECT ! 


At Newark Die Company skilled craftsmen surface to a flawless finish . . . one of the 
guide modern machines to fashion molds of many steps in the making of a perfect mold 
superior quality . . . a vital step in making Into this and every stage of mold-making 
a better molded product at lower cost. Here at the Newark Die Company goes a c 

a giant Mattison surface grinder readies bination of engineering know-how, proud 
a mold for the ornamental grille of an craftsmanship and unsurpassed facilities 

air conditioner. With unerring precision it a combination that has set mold-making 


squares the mold and smooths thc parting standards for more than thirty years. 


Write for free booklet on “Solving Big Mold Problems.”’ 
















YOUR : eh 
VATIONAL —_—e 
OFFICE 


hjects of the Society shall be to promote 






ways the Arts, Sciences and Engineer- 






es and Standards connected with the 






f plasties.” 







EW 





C en for each area are being appointed and 





sections of t Society wer eented 





. . . D publ ned ! the \ ! ! Ue 
granted to Central Indiana meeting r 





Kansas City with headquarters in 












Mia teering con tt nd will leet) qualifi men 

Mo.; and Pacific Northwest extending ‘i , ae an ed 
Canada but with its center in Seattle of the soctety to accomp the required task 
Written monthly report l b made to each are: 






= Chairmar 
‘umber of active sections—32! 


NEW YORK SECTION THE LARGEST ACTION! 
lecember 31, 1954 the New York Section 





or project to be indertuker the prep 






tion and publication of a eres of engineering 








N Membership Chair ! 


' " : 
1) g 1954, 961 applications for membership 






e Society were received! Members in good 
Dece) 












work of Mr, Josepl 


Membership Chairman. “Water Absorption Test of Phenolics” 1) 


John Deupres, University of Detroit 


PROFESSIONAL ACTIVITIES Eventually this material will be incorporated in 


Business Meeting of the Society the engineering volumes. Watch for the monthly 








ZI 1955, Don Hoffman, Administrator progress reports on Professional Activities in the 
\ctivities announced three year SPE JOURNAL. 


CONFERENCE PAPERS AVAILABLE 


The Society has published the technical pro 
















ling of our recent Elevent!l Annual Conference 





in a bound volume, 530 pages in length, with charts 





Kastern New England Sect 










‘ t - er n opport t for tho 
Rhode Island & SE Mass. Sect and illustrations. He pportunity for ‘ 
y vho we i ible to attend the Conference to benefit 
Western New England Sect an ' ip opie 
I much of the tnformation presented at it he 
Area #2 
) Buffalo Section lest your copy on the order form inside the cover 
f this issue of the JOURNAL. Supply is limited! 


, . 
Rocheste? Sector 
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Supramica wiades of a 
555 yword Joe Bonannc s | i 
ju y Ed Rowan f } 
gliass-bonded plaque by Ed Rowan for hi 
W. Willert is visible just 


n Presentat n wo 







mi 
baal ot: | 
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Thomas E. Orr Award 






From Mycalex Corporation of America come two new grades of glass-bonded 
mica that increase temperature endurance nearly 300 degrees! 


Supramica For fired silver paste printed circuits and thermal endur , MELA 
1018) ance applications Supramica 500 in sheet or rod form 
with minimum distortion under no load at 1000°F 






Supramica for electronic applications . . . precision-molded Supramica  ™%, 
555 555 with minimum distortion under no load at 950°F « 












MELA 
nade Mycalex® glass-bonded mica world 
new Supramica formulations 
Total and permanent dimensional! stability 
Low electrical toss MEL 
High dielectric strength 
Resistance to radiation » 
Impervious to water, oil and organic solvents 
Unequaled arc resistance 
MYCAI.ExX 
CORPORATION 
OF AMERICA 
World's largest manufacturer M. 
of glass-bonded mica AL 











1919 





SINCE 





»s and plant Dept. 128 





Clift Boulevard, Clifton, New Jersey 









‘PE JOURNAIT 





Ohroolucing 
Melmae 3139 


A new and improved 


New melamine-glass material above, 


melamine-glass high-impact original compound below. Note re- 


reltlat-te Mm olt)| Mh iclale)m 


material with exceptional molding 


and electrical properties 


MELMAC Molding Materia! 3135, a product of Cyanamid’s continu- 
ram of product development, offers you for the first time 
{ material that is readily moldable, with exceptionally 


ind flame resistance. 


MELMAC 3135 can be compression- or transfer-molded — in small 
parts — with equal facility. It flows so well that even 
and thin-sectioned parts can be molded without 

' And it can be preformed and preheated. 


MELMAC 3135 meets all requirements of MMI-30, MIL-P-14 
r heavy duty electrical application including switch 
uit breakers, sockets, terminal blocks and strips, coil 





nd-off insulators and connectors. 


> 
AMERICAN Cyanamid COMPANY 


Here are just a few of the important, dis- 
tinctive properties you get in MELMAC 3135: PLASTICS & RESINS DIVISION 

gth (ASTM) 4.0-6.0 Ft. Lb./in (Izod) 32D Rockefeller Plaza, New York 20, N. Y. 

ASTM) 183-186 Seconds 

(ASTM) Excellent (self-extinguishing ) 

n point (ASTM) 100°F 











tability Excellent In Canada: North American Cyanamid Limited, Toronto & Montreal 


PP? OM OS OOOO EE2 E088 08200008822 282°" 


MAIL THIS COUPON—rFor 
ADDITIONAL TECHNICAL INFORMATION 


erties, test data, informa 


AMERICAN CYANAMID COMPANY, PLASTICS AND RESINS DIVISION 
32D Rockefeller Plaza, New York 20, N. Y. 


Gentlemen: Please send me complete technical data on MELMAC 3135. 


! kage range, 
Name . Title 


Address 


Company 


City : __ State 
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WHEN FLUIDS ARE 


Get the Certain 
Protection of 


KEL-F* Piastic 


Valve Diaphragms 


~~ 











Gaskets 





KEL-F Plastic can supply many of the an- 
swers to plant equipment corrosion prob- 
lems. This fluorocarbon plastic is inert to 
virtually all chemical attack including 
mineral acids, oxidizing agents as well as 


strong caustics, 
4 COMPRESSIVE STRENGTH 


KEL-F Plastic is outstanding for its resil- 
iency and resistance to cold flow. Ring 
seals and gaskets molded of KEL-F Plastic 
exhibit a low percentage of deformation 
under load retaining seals longer and 


more effectively. 
TANCE TO HEAT AND COLD 


KEL-F Plastic has unusually high resist- 
ance to temperature extremes — exhibits 
satisfactory properties over a temperature 
range of approximately 710° F. (—320° F. 
to 390° F.) 


NON-ADHESIVE 
The non-adhesive properties of KEL-F 
Plastic are advantageous in the handling 


of viscous fluids, and in maintaining clean, 


unclogged lines and equipment 





MOLDABILITY 


KEL-F Plastic is readily molded 
jection compression or extrusion. Its di- 


by in- 


mensional stability and low mold shrink- 
age make it ideally suited to molding with 
metal. The techniques of molding this 
fluorocarbon have been fully developed, 
and perfected. Today, KEL-F Plastic parts 
and products are produced in volume by 
molders throughout the country. 


Modern processing methods demand 
plant equipment with greater resistance to 
corrosion, temperature extremes and higher 
pressures. The weak links in such equip- 
ment are the valves, gaskets and seals. 
KEL-F Plastic is providing the solution to 
many of these problems, and producing 
demonstrable results in reduced down- 
time and lowered maintenance costs. It is 
available as a molding compound, or it 
can be obtained in rods, tubing, sheets and 
film from a number of suppliers. It is also 
available in dispersions, suitable for bake- 
coating on metals and certain non-metals. 
The full story of KEL-F Polymer should 
be in your active file. Write us. 


rk The M. W. Kellogg ¢ any's fluorocarbon polymers 
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“PLASTICS 


Plastics Education 


ENGINEER 


spe's education committee defines ''plastics engineer’ 


and plans for the future's supply . . . 


Jules Lindau, III 


President of Southern Pl 


Professor of Mechanical Enginee ring, Un rsity North Carol 


purpose of the Education Committee 

develop engineers for membership, 

advise and assist our sections in creating pro 
1al advancement and interest in our field, 
r information guiding members in de- 

this industry to its peak of efficiency in ma- 

itions for the improvement alth and wel- 

KI! d, and 

assist in creating curricula at educational 
that would lead to the development of tech- 


our industry. 


THE PROSPECTIVE ENGINEER 
igh parents and teachers knowledge of the in- 
be given to the embryo engineer. At least the 
t will lead toward the decision to enter ow 
erest can be assisted by the influence of early 
vironment, 
thin the power of our organization to assist 
g¢ those future citizens toward the field of plas- 
n whether it is in material production, appli- 
terials to manufactured articles and processes 
use of the end products produced by the 


am has been suggested by your Education 
» the individual sections that should be suc- 
‘using committee interest in our industry as 
uiting personnel in technical branches. This 
uded the offering of speakers well versed in 
could talk to PTA meetings and graduating 
students, as well as freshman and sophomore 


tutions of higher learning. 


+) 


lucation Committee is collecting information 
the availability of slides, moving pictures and 
iids that will be useful in creating programs 
r selected groups W hom we believe would be 
ir field of activity. There is in preparation a 
ir aids for the variety of fields which might 
the prospective entrants to our field, the field 


dea to give all prospective members of the 


inform- 


ly an opportunity for obtaining 
1 have pro 


echelon of production, We woul 
he variety of categories of technicians, as well 
would go into other phases of the industry. 
iterial could be secured for individuals best 


ive activity. 
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This is an ambitious 
group in each se 
program depends entirely 
member in charge 
local group. It is not our plan 
by specialists for delivery by local 
the individual can make the best in 
his opinions in his own words 
there is merit in the sugges 
would feel that the work of 


ated if these programs were 


To summarize this fun 1) of your Eduecat 
mittee, we believe that it i ssary to mak 
school students fully aware of the tremendous 
pioneering that is possible through association with plastic 
materials. Since our world has’ shrunken 
where it is no loneer possible to be 

that drive for adventur 
of new mate 
aterials. 
To aid in making the de 
our prospective technical leaders, they 1 pproached 
a program that wil rive specil ction to the 

‘ricula. We can make this program point towar 
Society. That program should outline the possib 
individual success in a realistic manner Th 
the point that has seriously hampered the d 
our industry. That is the glamour and supposed extr 
versatility of materials tha worked out. 
we should not oversell oun 
early wealth and success, Howeve 
the field of plastics enigneering 


ng and rewarding progress 


COURSES IN PLASTICS 
Our act) 
ricula have 
The indi 
in our societey 
ality who has 
but is anxious 
and, to him, 
who, after 
could be given 
that there wa 


In the 


amount of 














be of 


learning tnat would 





irious institutions of highe 


nterest to our future members. Although we are not offer- 
ng a report at this meeting, it is felt that the work should 
ntinue and that it should be published in the future fo1 
distribution to our members and be available for distri- 
bution by local sections to interested students for inforn 
ation concerning the availability of courses necessary to 


r field of engineering. Dr. Winding has carried on this 


Latest data indicates that more than 71 institutions do 
| 


fer course n subjects of importance directly related 
» the plastics industry. This is indeed an indication that 
allows us to have an optimistic view of obtaining the 
ourses Wwe feel are necessary. 


¢ 


Demands of our sphe re of interest will accelerate the 


rrowth of course-offerings and teaching facilities at quali 


fied technological institutions. To indicate the extent of 
uur needs Mr. Bartlett has developed data through ques- 
tionnaires selectively circulated. His last evaluation has 
hown a conservative need for 2500 trained engineers with 


smaller number required each year, These would include 


tl needed for growth for new organizations and for 


se 


replacements of men no longer available to the industry. 


The American Society for Engineering Education has 
nal members. They could easily supply the 
shortage if we demanded through our need that 


12 Institutio 


present 
they do so. 

Remember, there are courses in our field in only 
eventy-one of them. Of those my judgment considers 
only one actually preparing PLASTICS ENGINEERS, who 
ire capable of acting under that title immediately afte 
graduatior 


Now we arrive at the most controversial question that 

in be placed before any group of educators or members 
of a professional engineering society “Is it possible to 
grant a degree in Plastics Engineering in a four year 


urriculum that would be of maximum value to the posses- 


>* 


sor and our industry? 


In considering the standards of that institution, 
Princeton, as those that would suit the industry, as well as 
the individual best, in activities in plastics technology, we 
must recognize the gravity of attempting to compress an 


already crowded curriculum with the necessary additions to 
make that most specialized individual, the Plastics Eng 
neer, capable of valuable assistance in a four year study 


course, 


the Committee on 


| refer to the interim report of t it 
Evaluation of Engineering Education, that has been spon- 
sored by the American Society for Engineering Education. 
They have developed an experimental time distribution in 


g curricula. It is broken 


— 


scientifically oriented engineerit 


blocks totaling 100 semester hours on the basis 


nto foun 


tf a common stem 


Those blocks include: 
1. Humanities social, 21 semester h 
2. Math and basic science 
n equal weight, 36 
3. Engineering science, 36 
1. Required technology, 
L100 


Total for the common stem 


\ 


The remainder of the curriculum includes the follow- 


ng blocks: 


5. Major departmental 


sequence of engineer- 
ng analysis design 


and Systems, 21 semest 
6. Options or electives n 


the following cate- 
gories: Humanistic- 
social, management, 
basic science, engineer- 
ing science, research 
or thesis, engineering 
inalysis or design and 


technology, 17 sem 


Total for four year curriculum, 138 


In the basic sciences for example they 
it will be necessary in physics to give suff 
ation to allow those new concepts including 
solid state physics to be understood by the ur 
engineering student. Chemistry must includ 
organic and physical branches in general 
working knowledge of physical chemistry 
neering students. 

Under the field of engineering sciences 
that there is duplication between the classica 
subsequent engineering sciences. This is the u 
of achieving recognized pedagogical values 

These sciences include nine elements i1 
curricula. 

They are: statics, dynamics, strength 
fluid mechanics, thermodynamics; electrical « 
and electronics; heat transfer, engineering n 
physical metallurgy. 

In my opinion a course in polymeric ma 
be added with substantial value to all enginee1 

With that short explanation of some requ 
the standard engineering degree we can see w! 
be practicially impossible to include sufficient 
in curricula that exist at present to prepare 
in four years for our assistance. 

There are four possibilities for making 
room for new additional curricular material. T} 

1. Raise the prerequisites for entranc 

nological institutions which would 
tional study in high school or prepa: 
yr greater selectivity of students w! 


duce the number of those entering 
tutions. 
2. Increase the efficiency of institutions 
3. Eliminate some of the material nov 
ricula, and 


‘ 


1. Extend the curricula to more than 


These four items each allow tremendous roo! 
sion and each may be effective to some degre 
my opinion is determined by the fact that 
plastics engineers to have broad training in 
neering along with the narrow specializat 
particular industry. Under the present state 
tional system my only answer would be in the 
the time devoted to study. 

That summarizes an important activity o! 
tion Committee. However, there are additi 
that your Educational Committee has labored 
siderable interest and we feel definite ber 


Society. 
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TICS ENGINEER 











p and to define our sphere of interest. I may 





that each of our committee members during 





hat took place in October, assisted in selec 
lefinition, but that Dr. Church was the man 





i the statement a Plastics Engineer is: “An 

et iinly concerned with the application of prob- 

ns 0 ineering and allied sciences to the production 
n of plastic materials.” 

lefinition the word “engineer” is defined by 

finition and the word, “plastics” 









is defined by 






LOCAL SECTION PROJECT 


\ tional project is the selection of film and pro- 






al for use by local sections. Members of our 





have volunteered to develop a group of slides, 





lustrating a typical script covering engineer- 

es in the industry. This script is to be used by 

. s if desired, but its primary importance would 
s an example of the type of material that we 








be most suitable for local use in engineering 






rather than product or sales development. 






PLASTICS BIBLIOGRAPHY 


ipman is engaged in a work that we feel of 
value and significance to our membership. 
compilation of a list of textbooks and refer- 

ks which we feel are worthy of recommendation 









neering level. 





ember of the committee has been charged with 
gation of making a list of those books that he feels 
neluded. 














Roger Williams 
Neu 






> BUSINESS 


s found their first uses in such small items as 
{ collar and billiard balls. From these begin- 







dustry has moved in an almost continuous surge 


nt near three billion pound-a-year status. 
y this surge will not be stopped for lack of 
est ndustry. 








ison for this great interest in the plastics in- 

ts great size--for chemicals and even mors 
great unrealized growth potential. In such 

- istry there are many trends—all of great im- 






f 







believe that the most important trend is the 
ge, well financed industrial organizations into 
forming industry. Such entry is occasioned by 
resent desire to diversify plus the need to be 
€ company may not be missing a good bet. 
vague general reasons which must eventually 


NAL, 
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hose items has been the adoption of our 
Plastics Engineer which we hope may be 


iture by our Society to aid in the selection 


Trends in the Plastics Industry 


Herman Zabel 


Ne u 





After discussion of these lists we are anti ipating the 
editing, compilation, and, with the assistance of the So 
ciety, publication of the list of those texts 


? 
At present we do have a list that has been mime: 
graphed for use by committee members. We would be 


pleased to give this nformation to those who are ! 


terested, upon request 


RESEARCH SYMPOSIA 
Through the efforts of Professor Bryce Maxwell, ow 
Committee Secretary, and Director of our Symposiun 


Sub-Committee, f the highest order of scier 


programs ¢ 
tific progress and industry interest have been selected for 


our past symposia as well as for the program during this 


conference. 

We take pride in this work and feel that we should 
all advise Bryce Maxwell of our appreciation for h 
excellent work. 

In fact I feel that if this were the only activity in 
which your committee was engaged, it alone, would make 
your committee worth while. 


SUMMARY 


This seems to be an excellent point on which to con 
clude the subject of the activities of your Educational Con 
mittee. Therefore let me state that we will continue to 
progress in the direction that has been indicated by this 
paper: by assisting in the development of program ma 
terial for a recruiting of students to our field of interest; 
to aid in the development of curricula for engineering; to 
establish criteria for membership; to disseminate infor 
mation concerning availability of courses and literature in 
subjects of necessity and interest to our members; to give 
papers of scientific value and to offer suggestions and 
assistance to the Society as well as individuals in aiding 
our organization to be the fountainhead of engineering 
information in plastics. 


T cl nical and Erconon ( Ne rrvice 


York " 


, y 
ori 





be met by black ink in the profit-and-loss statement 
Before pursuing this thought any further let’s take a 

quick look at the plastics forming 

estimate of the total sales volume of the plastics forming 


ndustry today. Our 


industry is about $2,500,000,000. This sal volume 
divided up among some 5,000 individual fabricators, The 
average sales volume of each fabricator is then approx 
mately $500,000, of which an average of 40° is expended 
for the plastic. Thus the value added in manufacture 
only $300,000, In comparison to similar figures for mo 
other industries this figure extremely small, In tern 
of actual investment the average net worth of all plastic 
molding con panies 1S oF ly one-fourth of the sales volume 
or $125,000. This figure is the average for the whol 


molding industry. 


But now let us look it the extrem«ée extrus I It 
possible with a total new capital input of about $10,000 to 
start a business which is capable, physically, of handling 







Sevente 








$2 OOO 000 vorth of po vethylene plastic, A 20 


irn on tl amount of invested capital is only $2,000 
p eal 0] if the value of the plast c. For the un 
this opens the way for a “quick buck.” It does 


t take much reduction in the thickness of a pipe wall o1 
extra filler to provide an “unscrupulous” return of far 
than the probabl legitimate profits from such a 
b né Unfortunately there has been too much of this 
c content and addition of extra 
er. In the field I have seen extruded plastic pipe rated 
burst at a cold water pressure of something 


it (iM) p 

inder 70 p it two separate locations on the same line. 
my untutored eye there semed to be much more fillet 

than plastic at the break. Complaint to the supplier pro 
ad ontv a curt reply, “Send it back and we will replace 

t It unfortunate that the re putable extruders have to 

be tarred with the ime brush as these unscrupulous 


na dual 


INVESTMENT CAPITAL 


Let return to the investment ($10,000) to handle 


$2,000,000 of polyethylene, Is this man in the manufac 


iring business? No! He is in the warehousing and distri 
bution busin Consequently his profits should be figured 

. percentage of sales rather than as a percentage of 
nvestment a the normal practice in the chemical in 


dustry. But to return to my pet example, pipe is sold to 
everybody and practically at all conceivable locations. To 
meet th latter problem, present pipe suppliers, mostly 
Ve had to cle velop «l rather extensive seres of 


varehousing depots, each centered close to a major market 


enter for tl commodity. Since these depots are already 
ited at, and are distributing into these major market 
enters, they are already warehousing pipe and are moving 
to the local markets. The next question is: Why 


houldn’t they take over the plastic pipe industry as 
markets develop? They should and are already doing so. 
National Tube Company, Republic Steel Company, and the 
Youngstown Sheet and Tube Company are already produc 
ng and selling plastic pipe. Eventually virtually every 


pipe warehouse in the country will become equipped with 


extruder, a set of dies and a relatively small inventory 
f plastic Orders will in many cases be extruded after 
receipt. The small local pipe extruder, of which there are 
many, will have his troubles meeting this type of com 
petition 


Let’s return to the average net worth of the plastics 


ilder, about $125,000, This capitalization is inadequate 


to llow iny major expenditures for research projects 
vhich may take months or even years to show a profit. 
Further, at tl nvestment level, only those research pro 
ects which appear to promise immediate payout can be 


indertaken, else a very major portion of the net worth 
f the company becomes tied up in completed but un 


h results one way to go broke. This need 


realized reseal 


for immediate results on any research undertaken has led 
to the utilization of Edisonian techniques, efficient for a 


ted obiectiy but inefficient in the bility to transfe1 


ults from one project to another, Perhaps a_ worse 


, . 
‘fender in tl direction is the Government, particularly in 
the various research studies on reinforced plastics. Cer 
tainly limited capital is no excuse here 

\ orollary of this limited capital is that the present 
plast moldet not financially capable of carrying on 


iny research program of any magnitude or any research 
t all. Then where will the expense of research and de 

lopment come from? First, it must be provided by an 
gation of capital which is capable of taking the 
long tern isk ociated with any major developmental 


ynnd. if rese ircl s to be pressed to a success 





researe h. There 
these two condit 


organizations which m: 
The Company manufacturing the plas 


all of the plastics manufacture 
cal company furnishes 
reinforced plastic water cooling 


The organization assembling and dis 


final product. s the development 


Large organizations 
To fall within this classificati 
the flair finances and patience required 


Success of any of 
plastics forming, 
ire company tremendous disady 
small fabricator is 
long run items if he has no particular distribu 


in such cases tl 


portion of his assembly operatic 


THE FORMING BUSINESS 
gations of capital are 


mold. Teflon, and nylon are examples 
procedure except 
tremely high fluidity 


Finally, | would like 


panding at a rate of 
expands 20% this next year, 


tional pounds the fo 
be absorbed by 
of small compani« 
when there is a big job, 
140,000,000 poun 
billion pounds per year, plastics must ¢ 
produced mate 
Other products cannot under any conditior 
dicated poundage. 
capitalized organizati 


day, are also costly. 

Sut usually the field of the 
at the product manufactured 
large company cannot meet the 
of operation « present plastics moldet 
difficult to write o 


many changes 

































































Plastics .... 





Director, Plasties 


CTION 
is annual meetings of the Society you have 
ilts of two surveys by the educational Com- 


st of these'!) showed what was being done 


gineering education at 35 leading colleges and 
little 
university operating an 


nd indicated that on the whole very 
ne, With only one 
ogram such as the Society endorsed several 
he detailed results of this survey are of in 
neering education but by themselves they are 
might 


since, without other evidence, one 


little is being done because there is no need 
tion. The 


ng to the first, 


second survey'-) however, gives 
showing that 98% of the in- 

zations polled need men with the training 
S.P.E. and than an equal 98% resort to on- 
because they cannot find men specifically 


field. 


tional fields to which industry 


Further, this survey indicates the 
would assign 
engineers if they were generally available. 
pose of this discussion this second survey has 
a direct comparison between what industry 
ild do, and what it actually is doing with 
engineers, in occupational placement. 
‘king at these 


noment who this individual is, 


results it may be well to 
under dis 
the one hand the Educational Committee has 
nus a rational definition of the plastics engi- 
“An engineer mainly concerned with the appli- 
of the principles of engineering and allied science, 
oduction or utilization of plastics materials.” 
note that this reasonable statement recog 
of all those engineers in the industry who, 
specifically trained for it, have learned the 
ind have developed their special abilities in 
eeded. It would be interesting to know more 
ugged individuals who have engineered the 
ts present success, but no figures are available 
to indicate either the background or the occu- 
bution of this group. In consequence the 
ission is limited to a consideration of these 
n the industry specifically educated for the 
1 whose careers are known. 
certainly unusual fellows who, having four 


stry, chemical, mechanical, or electrical 


topped this off with two years of gradu 
in plastics. These boys each have, under 
i rood general knowledge of the industry 


] + 


rials to management, including the 


tech- 
trial operations, high polymer chemistry, 


enyineering »f plastics, product engineering 























Winding, Cornell University 
tlett, Natvar Corporation 
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Nhe Plorim 3 rogress 


Louis F. Rahm 


Laboratory, Princeton University 





and tool design, theory and application of dielectrics, and 
the science and mechanical engineering of 
this with a generous first-hand experience with research 
in this field. This is the product of the S.P.E. 
program and it is interesting to observe how 


plasties,—all 


educational 
such talent 
has actually been assigned in industry. 

Referring to the chart it may be seen that the plastics 
engineers have been classified according to their original 
undergraduate fields of interest since this would normally 
have a bearing on the general occupational fields in which 
they might work in plastics. The occupational classification 
is well defined except for “Miscellaneous” which includes 
management and “everything else.” The figures in the 
upper left of each block represent the percentage distri 
bution which industry would make of the plastics engineers 
it needs. The figures in the lower right of each block repre 
sent the actual distribution of 


corresponding plastics 


trained engineers whose industrial histories have been 


follow ed. 


OCCUPATIONAL CLASSIFICATION 

Since these results were not predictable in advance it 
was rather surprising in the first place to find such good 
general agreement in the totals of occupational classifi 
cation. The actual 
cisely with the industrial estimate for plastics engineers in 
general or the 


distribution corresponds almost pre 


“average” plastics engineer. This is the 
more surprising in view of the great variation under some 
classifications. 

Thus for the “die-hards” in the 


who have long believed that the 


teaching profession 


weakest 


there is considerable satis 


industry was 
in “Development and Design” 


Industry's Use of Engineers 
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faction in the industrial estimates which indicate it, and 


ilso in the fact that our educational product is actually 
being placed where it is most needed. One might expect 


the mechanical engineer to be used even more for this 


rk than either figure indicates, and the chemist less. 
! n tual placement this classification almost com 


pletely represents product development, product design and 


echanical process development rather than resin develop 


ment or chemical engineering processes, it Is therefore 
irprising that the chemical engineer and chemist even 
eed the industrial estimates in this category. The 
chemical engineers have always indicated a strong prefer 
nee for “Development” rather than “Research” and this 
in account for the discrepancies in these figures. 
nder “Research” we find the greatest imbalance with 
the very low industrial estimate of 4% for the mechanical 
engineer, Th may be explained in part at least by the 
past unrewarding efforts of mechanical engineers in basi 
mechanical studies of plastics materials. The average 
nechanical engineering B.Se. simply does not have suffi 
ent background in solid-state physics to do original 
vork in the investigation of such materials and this may 
be recognized by industry. Furthermore, industry may con 
ider this a prior field for physicists and prefer to use the 
mechanical engineer in more customary capacities. That 
(0% are actually engaged in this work indicates at least 
that the mechanical plastics engineer is capable of doing 
i type of work not commonly done by engineers before. 
However, it may be hoped that industry will in time scale 
estimate of mechanical research even though the 
percentage of men a tually 0 employed may decline to a 
maller figure than shown here. The other research figures 
ire not so seriously out of line as these, but still show 
zeable disere panci such as the light placement of 10% 
for chemical engineers previously noted. Also the chemis 
try research appears surprisingly light at 28% but it 
hould be remembered that the chemists concerned have 
pped the leash, so to speak, and have taken two years 
of graduate training in engineering, probably indicating 
that they did not want to make a life work of chemistry 


n the first place. This combination training most probably 
also accounts for the 44% in “Development and Design” 
where straight chemists would not be expected in such a 


concentratior 


DISTRIBUTION IN PRODUCTION 


The distribution in “Production” is not consistent and 
the actual placement of mechanical engineers is surpris 
ngly low, One explanation may be that graduate training 
not so essential in this field and that graduate engineers 
probably find this occupation less interesting than othe 
At the other extreme the plastics engineering chemist is 
doing more in production than would be expected, probably 
because of the combination training which prepares him 
better for this field than would straight chemistry. The 
chemical-engineering production figures are out of bal 
ince in the other direction, but in both cases these is more 
than meets the eye in this comparison. One would expect 
the industrial estimates for chemical engineering and 
hemistry to concern mainly resin production. However, 
the actual placements have been in conversion or fabri 
iting operations with practically none of these men in 
terested in straight chemical engineering production,—the 
more surprising since over one-half of all the men in this 
urvey had been chemists or chemical engineers before 
their graduate training. 
In regard to “Technical Service and Sales” it may be 


at the mechanical and electrical men are actually 


i 
not used as much as was estimated for this service, whil 





Twenty 





the other direction. 


than technological process 
that the chemist and chen 
equipped for these particu 


is reasonable 


placement figures and that these 


correspondence, since the 


electrical men. 

The category “Miscellanes us” 
basket of the occupational classification. O1 
sure what industry had 
those restless souls uncontrollable 
administration. In this category 
been unnecessarily discriminated against bot} 


greatest discrepancy 
known to include some te: ng which would 
considered in an industrial estimate, but whi 
happened. Further, although industry would 1 


company presidenci: 
ever involving engineer 
progress in plastics may be 


purpose these people will be 


Joe X finished his training 


career in the transportation industry throug! 


management probably considered Joe plainly 


involving bonding resins, 


ical components, 
immediately. This work 
projects developed but 
cided that he would have better opportunitic 
ization in which plastics were 
this time the A.B.C. Company decided to ent: 
of plastics materials production and began 

technical staff. And now 
where, without plundering a competitor, 
man competent 
atory, a materials and product development 
vise on production problems ? 
got together and three years 
that both the doctor and the 
the beginning. Joe now 
the various fields of evaluation, developme! 
tion and if in the meantime 
S800 per month this appears to be reasonable ¢ 
his company feels that |} 
well that no young man without Joe’s train 
so easily and effectively matched up to his re 
taken others 
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Plastics Is . . . 
... As Plastics Does 


Elmer F. Schumacher 
| ae | 








bsolute need for somehow 


a quality basis. 
being entertain il l 


dinne? hae 
aimee fom anh , shaped and All of this has given 
tomato. Without , \ pre : TC rreal deal ot 


concern, 


cern than the Plastics 


The group has discus 
shopping a yy times and approached t 
looked 


considered, for instance, public lation 
the and instituting 


a public relations campaign, More m 


r opinion, consideration made thi 


however, seem unwise at 
were plastic. time for the simple reason that it is useless, indeed uneth 
to tell the public how good 
good, Certainly no public 
name would undertake a campaign unl the industry 
Alfred Politz R rch, Ine.. whe as a Whole lived up to what that industry wants the 
xamined the prosper a relations expert to say about it. 
I’ nylon. They 


you are unless you really 


relations expert worthy of 


public 


ked a 
rent and senre} ne aue 


: STATEMENT OF PRINCIPLES 
Ciass were held ! \ ! \ 


market thought very well of nylon At one meeting about 


cs Materials 


1e\ s matter of industry 
a plastic » besid _ Th that there w: 


ry 
did not 


rket thought well 


vomen’ tockings 


al need 

Which one might judge whether 
vod of the industry, and a Sub-Con 

for that purpose. It was also 
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STATISTICAL QUALITY CONTROL - Vil 


STATISTICAL CORRELATION .. . 


—a solution to plastics molding problems— 


Harold Gulde 
V ni eapol S Hone ywell Reaqulato 0. 


When trouble plagues a molding process, the This article is the seventh in the series “Sta- 
first step is to find out which variable is causing tistical Quality Control for the Plastics Molder” 
the trouble. Statistical correlation is an important written by the S. Q. C. committee of SPE under 
too! in finding the trouble-causing factor. the chairmanship of L. M. Debing. 





dit £ process has hundreds of variables which 


Table |—Original Data—Per Cent Moisture In 
Preform vs. Mold Shrinkage 


iided part. A few of these variables can be 
nely, length of preheat, transfer pressure, 
if preheat, weight of preform, and the like. y y 
iny variables must necessarily be left to vary 7 0068 OOTO 
ng the molding process. Whenever trouble is 7% 0065 OORO 
n molding a part, it is necessary to find which Of 0064 ” OTS 
iusing the trouble. ( OO60 : OOTO 
on 1s a technique which can aid in th arc! ( 0066 ‘ OOT 
iblesome variable. It measures the f OOGS | OOT7 
between two variables. If a change / 00638 2.1 OOGD 
s a change in another variable, then the tw oe 0079 ‘ 0067 
correlated. The more closely the two vary to 20% 0067 » TD 
greater the correlation. The variable which O0T6 2? 6! OOS4 
effect on a second variable is call h ! { OOoTO 
able The second variable, C., ne one ot OOF] 
the dependent variable. For exar ple, length ey OUTS 
ffects transfer time. Length of preheat would 5 OOTR 
pendent variable F and the transfer time would 4 OO64 
lent variable. O OOT5 
on should be used to correct processes rather 
lay to day trouble shooting. It takes too long aded “Y”, 
erform to find ordinary operator trouble. How Data of this sort lend themselves 





neiples may be applied even if the actual nformatively, to plotting on a seatter diagram ; 
rrelation is not made. n Figure 1. Values of the independent variable (moisture 
ire several requirements necessary for data in preform) are measured along the horizontal scale, and 


determine the degree of correlatior values of the dependent variable (mold shrinkage) alo 


iriables which are being correlated mus the vertical scale. Each pair of values plots a tL po 


irable, i.e... we need quantitative values for the scatter diagram. 

iriables. 

sible, data should be obtained over the en Figure 1.—Scatter diagram of mold shrinkage vs. per- 

of values of the independent variable in cent of moisture in preforms. 
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hods somewhat more complex than those of 
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ple showing the effect of moisture 
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In the seatter diagram of our example we have fairly 
high positive correlation. Also, the data plot approxi- 
mately as a straight line. This is one of the conditions 
mentioned as necessary for the simple correlation of two 

iriables. The scatter diagram gives a visual picture of 
the data on the two variables. 

At th point, we return to the original data to cal 


te three important measures of the correlation. 


culate 
The 


(1) 


correlation coefficient, which is a measure 


of the amount of correlation between the two 
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(3) The 95% confidence limits of this prediction. 
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Table |I—Setup for the Calculation 


Correlation Coefficient 
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SxSy is 0.548 x 224.6 x 10- 


>x 
2y* 
(Sx) 


and 


these 


is 0.011266 


is 1642.24 x 


548 x 0.548 


is 0. 
ic 99 


(Xv) 


values 


The value 


lies between plus a 


on 


a straight line, 
points cluster about a li 


10-* 


1.6x lf 
are 


r 


x 224.6 x 10 


substituted in the equ 


0.71 


of r may be positive or 


the value 


? 
ne, 


one. If the points plot as 
correlation present. This means that values 


pendent variable a 
dependent variable. 


come 


Even 


out 


when no 


to be 








e of 
re of 


correlat 


exactly zero. 






id minus one. When all the 


Whe 


of r is one. 
then the value of 1 
in Figure 4, then 


ion exists, r does 
If the dots on 


SPE JOURNAL 





no help in predictins 


5 


chance it is li ly li four 0.00602, so 
values close : 
‘e seatterins 4 ints y 0.00602 +— 0.06914x 
orrelation exists, statisticians ‘al One can easily see that all 
+e values for r as shown in he line, A band on both sides 


which should include 1 arly all the values 





for the measure of the spread of the points 
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siven number of pairs of observations 
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example, in which there were 31 pairs of ob- 
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mold shrinkage is 7.5 x 10-8 with a lower limit of 6.5 x 10 
pie, with a sample of 50, a value of r=.27 
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Figure 10—Mold shrinkage vs. percent of moisture in 
reforms showing line of regression and 95°/, confidence 
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Having calculated the correlation coefficient, 4 1 
| | t } . 1.0 2.0 
Per Cent of Moisture in Preforms 


ns are used to arrive at 


for this line is of the forn 


and an upper limit of 8.5 x 10-3 which wa 
making the substitutions referred to above; 
Oo (y.x) 0.506 x 10 O.00051. 
The higher the value of r the closer the cluster about 
the line. The value of o (y,x) is small when r is large 
; (close to one). 
ani al Vai O. ; In summary, our correlation analysis of th 


found to be 0.06914. age vs. moisture problem reveals the following 


ined next from the equation: (1) Without any question, mold shrinkage 


bYx N pendent on the moisture content of the preforn 
ubstituting values already calcul: L @ i The data show that 490, (1 0.71 


the variability in shrinkage is accounted for by 
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: moisture. The remainder, 51°, is not identified 
Scatter Diagram Examples sole is ' . 
(2) From the diagram (Figure 10) or from the 
tion, (y=a bx) 
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content is known, and 
(b) the maximum moisture ec 
limit shrinkage to any specified valu 
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correlation coefficient. Multiple correlation 
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